FoxO1 regulates muscle fiber-type specification and inhibits calcineurin signaling during C2C12 myoblast differentiation.
Adult skeletal muscle fibers can be categorized into slow-oxidative and fast-glycolytic subtypes based on specialized metabolic and contractile properties. The Forkhead box O1 (FoxO1) transcription factor governs muscle growth, metabolism, and cell differentiation, and has been shown to be involved in regulating muscle fiber type specification. However, to date, the mechanism behind FoxO1-mediated fiber type diversity is still unclear. In this article, FoxO1 being expressed preferentially in fast twitch fiber enriched muscles is reported. Moreover, the autors also detected that FoxO1 expression decreased in both fast and slow muscles from mice undergoing endurance exercise which induced a fast-to-slow fiber type transition. Using C2C12 myoblast, constitutively active FoxO1 mutant altered the proportion of muscle fiber type composition toward a fast-glycolytic phenotype and attenuated calcineurin phosphatase activity. In addition, a transcriptionally inactive FoxO1 by resveratrol triggered the expression of genes related to slow-oxidative muscle but not sufficient to induce a complete slow fiber transformation. Taken together, these results suggest that FoxO1 up-regulates fast fiber-type formation and down-regulates muscle oxidative capacity at least in part through inhibition of the calcineurin pathway.